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INTRODUCTION 

1. By this action, we are amending Part 15 of our rules to make an additional 255 megahertz of 
spectrum available in the 5.470-5.725 GHz band for unlicensed National Information Infrastructure 
(U-NII) devices, including Radio Local Area Networks (RLANs).’ This action will align the frequency 
bands used by U-NII devices in the United States with bands in other parts of the world, thus decreasing 
development and manufacturing costs for U S .  manufacturers by allowing for the same products to be 
used in most parts of the world. We believe that the increased demand that will result from expanding the 
markets for U-NII devices, coupled with the operational flexibility provided by the U-NII rules, will lead 
manufacturers to develop a wide range of new and innovative unlicensed devices and thereby increase 
wireless broadband access and investment.* 

2. There has been tremendous growth in demand for unlicensed wireless devices in recent 
years: particularly for devices used for wireless local area networking and broadband access to the 
internet4 Sales of wireless local area network equipment have grown more than 150% since the year 
2000. Companies are now offering broadband access at “hot-spots” in restaurants, hotels, airports and 
other public gathering places by using unlicensed wireless devices. In cities across the nation, new start- 
up businesses are offering broadband services using unlicensed wireless devices. In rural areas, 
entrepreneurs and small businesses have introduced broadband service using unlicensed devices where no 
service was available before. We anticipate that the additional spectrum we are making available for U- 
NII devices will allow the continued growth in marketing, deployment and use of unlicensed devices. It 
will help meet the needs of businesses and consumers for fixed and mobile high-speed digital 
communications. We believe it will also stimulate the availability of broadband service to those who do 
not yet have it, and will increase competitive choices for those who do. 

3. In addition to making more spectrum available for use by U-NII devices, we are taking steps 
to minimize the potential for these devices to cause interference to existing operations. Specifically, we 
are amending the Table of Frequency Allocations in Part 2 of the rules by:’ 1) upgrading the Federal 
Government Radiolocation Service in the 5.46-5.65 GHz band and the nowFederal Government 
Radiolocation Service in the 5.47-5.65 GHz band to primary status; and 2) adding primary Federal 
Government allocations and secondary non-Federal Government allocations for the Space Research 
Service (active) (SRS) in the 5.35-5.57 GHz band and for the Earth Exploration-Satellite Service (active) 

~~ 
-. ~~ 

I See 47 C.F.R. Part 15 Subpart E - Unlicensed National Information Infrastructure Devices. U-NII devices are 
“[ilntentional radiators operating in the frequency bands 5.15-5.35 GHz and 5.725-5.825 GHz that use wideband 
digital modulation techniques and provide a wide array of high data rate mobile and fixed communications for 
individuals, businesses, and institutions.” 47 C.F.R. 5 15.403(i). 

The Spectrum Policy Task Force Report (Task Force Report), released on November 15,2002, recommended that 
the Commission act to promote more flexible, innovative, and market driven uses of the radio spectrum. This report 
specifically recommended that the Commission allocate additional spectrum for unlicensed use. See Task Force 
Report, ET Docket No. 02-135, Report (rel. Nov. 15,2002). We note that because unlicensed devices may operate 
in any unrestricted spectrum band, the FCC does not allocate spectrum for them. However, the policies articulated 
by the Spectrum Policy Task Force Repori are advanced by the rules changed by this Report and Order. 

See Spectrum P o k y  Task Force Report, ET Docket No. 02-135, November 15,2002, at page 12. 

Id. See also Kenneth R. Carter, Ahmed Lahjouji, and Neal McNeil, Unlicensed and Unshackled: A Joint 
OSPOET White Paper on Unlicensed Devices and Their Regulatory Issues, OSP Working Paper Series No. 39 (May 
2003). 
’ The US. Table of Frequency Allocations is set forth in Section 2.106 of the Commission’s rules, 47 C.F.R. 
§ 2.106. 
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(EESS) in the 5.46-5.57 GHz band.6 In addition, we are modifying certain technical requirements for 
U-NII devices. The amendments made herein are generally consistent with the U.S. proposals for the 
World Radiocommunication Conference 2003 (WRC-03), and with the resolutions adopted at WRC-03, 
pertaining to these bands.’ 

BACKGROUND 

4. Under the current FCC Part 15 rules, U-NII devices are permitted to operate in 300 
megahertz of spectrum in the 5.150-5.250 GHz, 5.250-5.350 GHz and 5.725-5.825 GHz bands. The 
technical and operational requirements for each of these bands differ? Many of the devices currently 
operating under these rules are designed to meet an industry standard for wireless local area networks 
known as IEEE 802.1 I(a), and sometimes also referred to as Wi-Fi (Wireless-Fidelity).9 

5. On January 15, 2002, the Wireless Ethernet Compatibility Alliance (formerly known as 
WECA - now known as the Wi-Fi Alliance) submitted a petition for rule making requesting that the 
Commission allocate an additional 255 megahertz of spectrum for use by U-NII devices in the 
5.470-5.725 GHz band.” WECA argued that this additional spectrum is needed to accommodate growing 
demand for unlicensed RLANs. Additionally, WECA stated that its proposal would align the U.S. U-NII 
spectrum with the European allocations for High Performance Radio Local Area Networks (HiperLANs), 
thereby permitting the use of common products in the U S .  and Europe and increasing economies of 
scale.” 

6. On June 4, 2003, the Commission released a Notice of Proposed Rulemaking’* (Notice) to 
consider implementing allocations and rules for the 5 GHz band consistent with the U.S. position on 

In a related matter, the Commission has recently adopted primary Federal Government SRS (active) and EESS 
(active) allocations in the 5.25-5.35 GHz band and a Federal Government EESS (active) allocation in the 5.35-5.46 
GHz band, See Amendment of Parts 2, 25, and 87 of the Commission’s Rules to Implement Decisions from World 
Radiocommunication Conferences Concerning Frequency Bands Behveen 28 MHz and 36 GHz and to Otherwise 
Updare the Rules in this Frequency Range, Amendment of Parrs 2 and 25 of the Commission’s Rules to Allocate 
Spectrum For Government and Non-Government Use in the Radionovigation-Satellite Service, ET Docket 
No. 03-305, Report and Order, FCC 03-269 (rel. Nov. 4,2003) (Above 28 MHz Report and Order). 

’ See US. Department of Commerce, National Telecommunications and Information Administration, “Agreement 
Reached Regarding U.S. Position on 5 GHz Wireless Access Devices,” (WRC-03 Agreement), rel. Jan. 31, 2003, 
(available at h ~ : / / w w w . n t i a . d o c . ~ o v / n t i a h o m e / ~ r e s s / 2 . h t m . )  WRC-03, which convened June 9 
~ Juty 4, 2003, in Agenda Item 1.5, considered spectrum atlocations for the mobile, fixed, SRS, E m ,  and the 
radiolocation service for the frequency range 5.150-5.725 GHz. See also, World Radiocommunication Conference 
Provisional Final Acts, Geneva, 2003, Part 1/2, pages 27-30 and Part 2/2, pages 493-496. (WRC-03 Final Acts) 

‘See 47 C.F.R. Part 15 Subpart E. 
The term Wi-Fi was originally applied to unlicensed wireless devices operating in the 2.4 GHz region of the 

spectrum in accordance with the Institute of Electrical and Electronics Engineers (IEEE) 802.1 I(b) standard. More 
recently, the term has also been applied to unlicensed wireless devices operating in the 5 GHz region in accordance 
with IEEE 802.1 l(a). The Commission does not require devices operating in either the 2.4 GHz or 5 GHz bands to 
meet the IEEE standards. 

See WECA Petition for Rulemaking, RM-10371, filed on January 15, 2002, Public Notice Report No. 2527; 
Jan. 29,2002. 

I’  The European High Performance Radio Local Area Networks (HiperLANs) operate in the 5.150-5.350 GHz and 
5.475-5.725 GHz bands. 

See Revision of Parrs 2 and 15 of the Commission’s Rules ro Permit Unlicensed National Information 
Infrasfructure (U-NU) devices in the 5 GHz band, ET Dkt No. 03-122, Notice ofproposed Rulemaking, 18 FCC Rcd, 
11581 (2003) (Norice). 
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WRC-03 Agenda Item 1.5 (WRC-03 Agreement).” The Commission, noting evidence of enormous 
growth in the demand for unlicensed wireless broadband devices and networks, and the numerous 
benefits that would accrue to the public from increased deployment, agreed with WECA that more 
spectrum would be needed to support their long-term growth.I4 To protect incumbent operations, the 
Commission proposed that U-NII devices operating in the 5.25-5.35 GHz and 5.470-5.725 GHz bands be 
required to employ dynamic frequency selection (DFS).” The Commission, disagreeing with WECA, did 
not propose a mobile allocation for U-NII devices in the 5.150-5.350 GHz and 5.470-5.725 GHz bands, 
but instead proposed to simply add the 5.470-5.725 GHz band to the existing U-NII rules.I6 

7. The provisions adopted at WRC-03 are generally consistent with those in the Notice.” In 
total, WRC-03 allocated 455 MHz of spectrum in the 5 GHz band of the spectrum for mobile .,:vices, 
including RLANs. Several of the existing U-NII bands in the United States, specifically, 5.1 5-5.25 GHz 
and 5.25-5.35 GHz, did not previously have international mobile allocations. With the additional 
spectrum that was allocated at 5.47-5.725 GHz, after the WRC, much of the spectrum available for RLAN 
operations in the world and in the United States is coextensive. (In the United States, an additional 100 
MHz is available at 5.725-5.825 GHZ, but this band was not the subject of WRC negotiations.) As we 
noted in the Notice, while RLANs in the United States operate on an unlicensed basis in accordance with 
the provisions of Part 15 of the Commission’s rules and spectrum is not allocated for their use, 
internationally, many countries require a mobile allocation for operation of these devices. 

8. As part of the same WRC-0. agenda item, several other allocations at 5 GHz were also 
agreed to, including the allocations to the EESS and SRS addressed in the Notice. At the same time, 
consistent with the Notice, WRC-03 agreed that the radiolocation service would be upgraded to primary 
status in the 5 GHz band. Once implemented throughout the world, this service will now have primary 
status for its operations in the band. Also, several additions were made to the footnotes of the Table of 
Frequency Allocations regarding the relative protection levels afforded to services in the 5 GHz band. 

I’ In preparing for WRC-03, the National Telecommunications and Information Administration (NTIA), FCC, 
National Aeronautical and Space Administration (NASA) and Department of Defense (DoD), working closely with 
industry, reached the following agreement on U.S. proposals for WRC-03 Agenda Item 1.5: 1) upgrade the 
Radiolocation service to primary status within the 5.35-5.65 GHz band to protect sensitive DoD operations; 2) add 
primary allocations for the SRS m the 5.35-5.46 GHz band and for the EESS and SRS in the 5.46-5.57 GHz band; 3) 
add a Mobile allocation to the 5.15-5.35 GHz and 5.470-5.725 GHz bands; and 4) require U-NII or HiperLAN users 
in the 5.25-5.35 GHz and 5.470-5.725 GHz bands to employ dynamic frequency selection (DFS), a mechanism that 
detects the presence of signals from other systems, notably radar systems, and avoids co-channel operation, and 
additional measures to protect other systems. 

’‘ See Notice 77 11-12. See also Joint Office of Engineering and Technology and Ofiice of Spectrum Policy White 
Paper on Unlicensed Spectrum Devices and the Associated Regulatory Issues (OET-OSP Unlicensed White Paper). 
Available at http://hraunfoss.fcc.gov/edocsgublic/a~chmatc~OC-234741Al .pdf 

I’ Dynamic frequency selection (DFS) is a mechanism that dynamically detects signals from other systems and 
avoids cc-channel operation with these systems, notably radar systems. 

l6 We note that the Commission supported the U.S. position for WRC-03 which sought a mobile allocation in the 
international Table of Frequency Allocations for the 5.15-5.35 GHz and 5.470-5.725 GHz bands because such an 
allocation would be needed, by some administrations, for RLANs and HiperLANs to operate throughout the world. 
The United States supported a regional proposal to the WRC-03 adopted at the CITEL (Inter-American 
Telecommunication Commission) conference held in Orlando, Florida in February 2003. In addition to DFS, this 
proposal included requirement that devices operating in the 5.470-5.725 GHz band employ transmit power control 
(TPC) as an interference protection mechanism for EESS and other satellite systems. 

I’ The 5.350-5.460 GHz band is used for aeronautical radionavigiation. Because it is used for a critical safety 
communication service, it is a restricted band under Part 15, i.e. unlicensed devices are not allowed to transmit in 
this band. The 5.350-5.470 GHz band is not used in Europe for U-NII type devices and was not the subject of 
WRC-03 issues. 

~ 
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9. Twenty-nine comments and twelve reply comments were filed in response to the Notice.” 
The majority of these comments strongly support the Commission’s proposals. We are adopting rule 
changes to effect those proposals, as discussed below. 

DISCUSSION 

IO. We continue to believe, and the comments support, our position in the Notice, that the 
spectrum currently available for U-NII devices is insufficient to support long-term growth for unlicensed 
wireless broadband devices and networks. We believe that the additional spectrum we are making 
available for unlicensed wireless broadband devices and networks should provide sufficient spectrum to 
meet consumers’ needs, thereby stimulating investment. Ample evidence exists of the enormous growth 
in the demand for such devices and services.” For example, a number of service providers are currently 
offering or have announced plans to deploy commercial unlicensed wireless broadband networks?’ Such 
networks offer significant benefits for American consumers and businesses, including increased 
competition with other providers of broadband service, such as cable and digital subscriber line (DSL) 
broadband services, and additional options in areas unserved by other broadband providers. We also 
believe that additional spectrum will give U-NII devices and networks more flexibility to avoid 
interference with other services sharing the existing U-NII bands, thereby improving the quality of service 
experienced by consumers. For these reasons, we are making an additional 255 megahertz available 
under the U-NII rules to meet the growing demand for new high data rate devices and services and to 
enable equipment to use spectrum that i s  harmonized internationally. 

A. 

11. Proposals. 

Changes to the Table of Frequency Allocations. 

As noted in the Notice, no change is needed to the Table of Frequency 
Allocations to make an additional 255 megahertz of spectrum available under the U-NII rules?’ 
However, we proposed several changes to the Table of Frequency Allocations to accommodate the 
spectrum requirements of other radio services?’ Specifically, we proposed to upgrade the allocations for 
the Federal Government Radiolocation Service in the 5.46-5.65 GHz band and the nowFederal 
Government Radiolocation Service in the 5.47-5.65 GHz band from secondary to primary.23 We further 
proposed to add primary Federal Government allocations and secondary nowFederal Government 
allocations for the SRS in the 5.35-5.57 GHz band and for the EESS in the 5.46-5.57 GHz band?4 

12. Comments. The Information Technology Industry Council (ITI), Microsoft Corporation 
(Microsoft), Proxim Corporation (Proxim), Cisco Systems, Inc. (Cisco), Motorola, Inc. (Motorola), and 
the Wi-Fi Alliance support the allocatianS for the Federal Government and non-Eederal Government 
Radiolocation Service, SRS, and EESS as proposed?’ NTIA also supports the proposed allocations, 

I* See Appendix E for list of parties filling comments. 
”See Notice 7 11. See also Joint Offce of Engineering and Technology and Ofice of Spectrum Policy White Paper 
on Unlicensed Spectrum Devices and the Associated Regulatory Issues (OET-OSP Unlicensed White Paper). 
Available at http://hraunfoss.fcc.gov/edocsgublic/a~chmatc~DOC-23474 1 A 1 .pdf 

‘’ See OET-OSP Unlicensed White Paper at 34-35. 

’I See Notice 7 14 
’’ In addition, we proposed technical requirements such as DFS and TPC to protect incumbent services. See 
n 22-24 and 7 33, infra. 

23 See Notice 7 13 

*‘ See Notice n 13. 

” See IT1 comments at 4-5; Microsoft comments at 8; Proxim comments at 7 2; Cisco comments at 2-3; Motorola 
comments at 3; Wi-Fi Alliance comments at 4. 
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stating that these actions would be consistent with allocations adopted internationally and would provide 
the necessary protection to Federal Government systems supporting national defense as well as Federal 
and non-Federal Government commercial and scientific operations.26 In addition, NTIA recommends that 
the modifications to the Table of Frequency Allocations include associated additional and modified 
footnotes consistent with those adopted at WRC-03, because of the complex sharing arrangements 
between the diverse Federal and nowFederal Government services operating in the 5 GHz bands?’ 

13. Decision. Consistent with the outcome of WRC-03, we are adopting the allocations proposed 
in the Notice. These allocations are needed to meet the Federal Government’s requirements for increased 
interference protection and additional spectrum for certain services. First, we modify the U.S. Table of 
Frequency Allocations in Part 2 of the rules to upgrade the Federal Government Radiolocation service to 
primary in the 5.465.65 GHz band.28 We similarly upgrade the nowFederal Government Radiolocation 
Service to co-primary in the 5.47-5.65 GHz band. We note that the Federal Government Radiolocation 
Service already has a primary allocation in the 5.35-5.46 GHz band. The elevation in status of the 
Radiolocation Service along with the technical rules adopted herein will protect operations in that service 
against interference from U-NII devices. Further, we are adding primary Federal Government allocations 
and secondary nowFederal Governnent allocations for the SRS in the 5.35-5.57 GHz band and the EESS 
in the 5.46-5.57 GHz band?9 In making these changes to the Table of Frequency Allocations, we are also 
adopting the additional and modified international, Government, and U S .  footnotes, as generally 
recommended by NTIA.)’ These footnotes set out the protection status of each of the services. 
Specifically, these footnotes are: 

5.448A 
frequency band 5250-5350 MHz shall not claim protection from the radiolocation service. 

5.448B The Earth exploration-satellite service (active) operating in the band 5350-5570 MHz 
and space research service (active) operating in the band 5460-5570 MHz shall not cause harmful 
interference to the aeronautical radionavigation service in the band 5350-5460 MHz, the 
radionavigation service in the band 5460-5470 MHz and the maritime radionavigation service in 
the band 5470-5570 MHz. 

US50 In the band 5470-5650 MHz, the radiolocation service may be authorized for nowFederal 
Government use on the condition that harmful interference is not caused to the maritime 
radionavigation service or to the Federal Government radiolocation service. 

The Earth exploration-satellite (active) and space research (active) services in the 

26 See NTIA comments at 4-5 

2’See NTIA comments at 5-7. 

’* The band 5.35-5.46 GHz is allocated on a secondary basis for radiolocation internationally; however, 
radiolocation is already allocated on a primary basis in the United States. 

29 See 5 2.106 Table of Frequency Allocations in Appendix B 

30 Our adoption of these footnotes is consistent with the general proposals we set forth in the Notice. Footnotes 
G130, G131, and US390, which stipulate limitations on Federal Government systems, are being adopted at NTIA’s 
request. We are also modifying footnotes US50 and US51 in order to maintain the relative status of the non-Federal 
Government radiolocation service in the band 5600-5650 MHz with respect to the maritime radionavigation service. 
Footnotes 5.448A and 5.448B stipulate limitations on both Federal and non-Federal Government systems. We adopt 
these international footnotes because they were part of the overall U.S. position at WRC-03 and because NTIA 
states that they are a vital component in providing primary allocations to the EESS (active), SRS (active), and the 
radiolocation services in the 5 GHz frequency range. Our adoption of these footnotes is necessary and sufficient to 
protect incumbent services from the new services that we first proposed in the Notice and that we are authorizing in 
this Reporf and Order. 
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US390 Federal Government stations in the space research service (active) operating in the band 
5350-5460 MHz shall not cause harmful interference to nor claim protection from Federal 
Government and non-Federal Government stations in the aeronautical radionavigation service nor 
Federal Government stations in the radiolocation service. 

GI30 Federal Government stations in the radiolocation service operating in the band 5350-5470 
MHz, shall not cause harmful interference to, nor claim protection from, Federal stations in the 
aeronautical radionavigation service operating in accordance with No. 5.449. 

GI31 Federal Government stations in the radiolocation service operating in the hand 5470-5650 
MHz, with the exception of ground based radars used for meteorological purposes operating in 
the band 5600-5650 MHz, shall not cause harmful interference to, nor claim protection from, 
Federal Government stations in the maritime radionavigation service. 

7 
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. 

rhc 5350-5460 MHz Bmd- 
:ederal and nowfederal AERONAUTICAL RADIO- Federal SPACE RESEARCH (active) 
4AVIGATlON (ARNS) 5.449 (ARNS use of 5350-5470 MHz US390 (Federal SRS (active) shall not cause 
s limited to airborne radars and associated airborne beacons) harmful interference to. nor claim tmtection 

The R&O allocates an additional 
I10 megahertz ofspectrum for sR! 
lactive) with Federal use on s 

kderal RADIOLOCATION (RL) G56 (Federal RL use o f  
i350-5650 MHr i s  mimanly far military SeNicCs) 

nowfederal space research (active) Note: The EESS (active) allwatioi 
and footnote 5.4488 were recently 

ond Ordw. ET Docket No. 02-305. 

The 5460-5470 Mtlz Band- 
kderal and non-Federal RADIONAVIGATION 5.449 1 Federal RADIOLOCATION GI30 I In this 10 meeahertz of snectrum~ 
JS65 (Use of  5460-5650 MHz by the maritime 
.adionavigation service is limited to shipborne radars) 

k d e d  radiolocation G56 

ion-Federal radiolocation US49 (nowFederal RL may be 
iuthorized on the condition that it does not cause harmful 
nterference to ARNS, the maritime radionavigation service, - . 

r ~ ~ ~~ ~~~~~. 
the R&O (I);levates the secondar) 
radiolocation service allocation to 
primary status for Federal use; and 

Federal EARTH EXPLORATION- 
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rhe 5470-5600 MHz Band- 
Federal and non-Federal MARITIME RADIONAVIGATION 
US65 

Federal radiolocation G56 
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Federal and non-Federal METEOROLOGlCAL AIDS 

Federal & non-Federal radiolocation G56 US51 (non-Federal 

5470-5570 MHz 
Federal and non-Federal RADIOLOCATIOF 
GI31 (Federal RL in 5470-5650MHr, with 
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U-NII devices 
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U-NII devices 

In this 100 megahertz o f  Spectrum, 
the R&O ( I )  elevates the secondary 
radiolocation service allocation to 
primary status for both Federal and 
non-Federal use, (2) allocates th i s  
spectrum for active spacebome 
sensors with Federal use on a 
primary basis and with non-Federal 
use on a secondary basis; and 
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In this 30 megahertz o f  spectrum, 
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RL shall not cause harmful interference to Federal RL) Spectrum available for use by U-NII 
devices. Fwtnote US5 I is replaced 
by footnote US50. 

U-NII devices. 
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B. Technical Requirements 

I .  Additional Spectrum for U-NII Devices 

14. Proposals. In the Notice, we proposed to modify our Part 15 rules by adding the 
5.470-5.725 GHz band to the U-NII bands with the same technical requirements that apply to the existing 
5.250-5.350 GHz U-NII band. U-NII devices operating in the 5.25-5.35 GHz band may be used indoors 
and outdoors and are limited to 1 watt equivalent isotropically radiated power (e.i.r.p.). This proposal was 
consistent with the U.S. position for the WRC-03. 

15. Comments. Most commenters enthusiastically support our proposal to allow U-NII devices to 
operate in the 5.470-5.725 GHz band." For example, Cisco states that the additional spectrum would 
support the growth in use of U-NII devices, as well as better enable U-NII devices to co-exist with the 
Radiolocation Service, SRS, and EESS." Microsoft agrees that the additional spectrum for U-NII would 
provide vitally important capacity and security for innovators to further the reach and potential of 
unlicensed broadband  network^.'^ Motorola states that the additional spectrum would provide increased 
system throughput enabling truly broadband multimedia applications. Motorola further submits that 
because this change would make the U-NII spectrum globally harmonized, it would enable economies of 
scale to reduce product costs and allow consumers to use the same products when traveling 0verseas.3~ 
The License-Exempt Alliance (LEA) applauds our proposal to provide the additional spectrum for U-NII 
devices, noting that this should relieve congestion in the U-NII bands." NTIA also supports additional 
spectrum for U-NII devices under Part 15, on a non-interference basisJ6 NTIA submits that the additional 
255 megahertz for U-NII devices along with other proposed mitigation measures will provide protection to 
vital Federal Government systems that use 5 GHz frequencies. Some commenters, while generally 
supportive of our roposal, make the point that these unlicensed networks will not eliminate the need for 
licensed networks. R 

16. The IEEE Local and Metropolitan Area Networks Standards Committee (IEEE 802) requests 
that we consider a primary allocation dedicated for U-NII devices in the 5.15-5.35 GHz and 
5.47-5.725 GHz U-NII bands, as adopted by WRC-03 IEEE 802 asserts that such 

'' Cingular states that, to the extent the Commission has statutory authority to authorize unlicensed use of spectrum, 
it supports such use in the 5 GHz band. Cingular asserts that unlicensed operations should be band-specific and 
argues that underlays or easements in licensed bands, such as those used by CMRS providers, would raise 
significant interference concerns. Regarding the 5 GHz band, we note that unlicensed operations already are 
permitted in this band and ~~~~~ our action here merely expands such use in this band. Cingular's concerns regardhg 
underlays or easements in licensed bands is beyond the scope of this proceeding. See Cingular reply comments. 

32 See Cisco comments at 2-3. 
3J See Microsoft comments at 7. 

"See Motorola comments at 2-3. 
35 See LEA comments at 2. 

"See NTIA comments at 7 

'' See Telecommunications lndushy Association (TIA) comments at 1-2,4 (cautioning that U-NII networks should 
not replace the ubiquitous, reliable, and feature-rich solutions offered by licensed networks); American Petroleum 
Institute (API) comments at 7-8 (cautioning that unlicensed operations will not eliminate the need for licensed 
operations and spectrum); Cellular Telecommunications & Internet Association (CTIA) comments at I (urging 
caution before extending the unlicensed underlay approach into bands where more flexible service rules, designed to 
facilitate innovation, apply to licensed incumbent services such as CMRS), 5 (urging that any additional spectrum 
for unlicensed services be based on demonstrated need and convey no right to protection from interference) 

'* See IEEE comments at 20-21. See also WRC-03 Final Acts, Part 1/2, pages 27-28; part 2/2, pages 468-469 
resolves 1; part2/2, page 495, resolves 1. 
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systems have become exceptionally important to society and the U.S economy. It is concerned about the 
vulnerability of U-NIl deployment under Part 15 to interference from, and recurrent challenges to, the right 
to operate U-NII devices due to alleged interference to a secondary service such as the Amateur Radio 
Service, particularly in light of that service’s low use of these bands.’9 

17. The majority of commenters support our proposal to apply the same technical rules that apply 
to the 5.250-5.350 GHz U-NII band, Le., 1 watt e.i.r.p. limit, to the new 5.470-5.725 GHz band. Nine 
commenters disagree with our statement in the Nofice regarding power limits for the 5.470-5.725-GHz 
band that “[wle expect that the 100 MHz of spectrum that is already available at 5.725-5.825 GHz will 
remain sufficient for higher power operations.’” These commenters argue that the 5.725-5.825 GHz band 
is, or will soon be, congested due to growth. They state that for 802.11-based systems, the current high 
power U-NII band only provides four non-overlapping channels, which is not adequate to accommodate 
Wireless Metropolitan Area Networks (MANS) or broadband access in all rural areas4’ Consequently, 
they ask that we make additional spectrum available for higher power point-to-point and point-to- 
multipoint U-NII devices in other parts of the 5 GHz U-NII spectrum or in other bands, either in this 
rulemaking or in a separate proceeding. In addition, LEA requests that we clarify that our statement in the 
Nofice does not represent a reversal of our position on unlicensed high power operation, in light of other 
on-going proceedings at 900 MHz, 2.4 GHz, 2.5 GHz, and 3.65 GHz.‘~ Finally, the American Petroleum 
Institute (API) urges that we allow unlicensed spread spectrum operations in the 5.470-5.725-GHz band to 
ease congestion in the adjacent 5.725-5.825 GHz band, the 902-928 MHz band, and the 2.4 GHz band 
available for spread spectrum.43 

18. ARRL states that it is concerned about potential aggregate interference from U-NII devices in 
the 5.470-5.725 GHz band to Amateur Radio space stations in the 5.65-5.67 GHz band. AFUU. is 
supportive of other elements of our proposals for the new band (e.g., DFS, TPC44 and power limited to 
1 Watt e.i.r.p.).45 ARRL states that it is willing to cooperate with the RLAN industry on sharing related 
issues regarding this band!6 It nonetheless urges that we not allow U-NII equipment to use the 5.65-5.67 
GHz band segment, as it believes this is the only practical means of avoiding interference to the Amateur- 
Satellite service!’ Additionally, ARRL requests modifications to our proposed rules in order to further 
protect Amateur facilities. These modifications include expanding the DFS requirements to take into 

39 See IEEE 802 cnmments at 77 116-123. See also IEEE 802.18 Radio Regulatory Technical Advisory Group 
(IEEE RR-TAG) reply comments at 7 21. 

4, See Nofice 7 18 

“ See Cisco comments at 3, reply comments at 7. The commenters offer various justifications for the additional 
high power spectrum, such as increased congestion in the 5.725-5.825 GHz band in dense urban environments (see 
NextWeb, Inc., and the Wireless Bay Area Network Coordination Group (NextWebBANC) reply comments 
at 2-4,7) and in rural areas (see Microsoft comments at 9, reply comments at 4, Motorola comments at 4, reply 
comments at 2-3). 
‘* See LEA comments at 4-6, reply comments at 2-3; see also IEEE 802.18 Radio Regulatory Technical Advisory 
Group (IEEE RR-TAG) reply comments at 7 9. 

” See API comments at 6. API believes that spread spectrum systems implemented in rural and industrial areas can 
co-exist with U-NII devices. 

In addition to DFS, our proposals included the requirement that U-NII devices operating in the 5.470-5.725 GHz 
band employ transmit power control (TPC) to further protect EESS and SRS operations. See 7 33, infra. 

Is See ARRL comments at 2,4, and 9-10 

See ARRL comments at 5 .  

See ARRL comments at 9. 47 
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account more than just radar devices:’ and requiring all new U-NII devices operating in the 5.650-5.825 
GHz band to have TPC capability to further protect Amateur fa~ilities.4~ 

19. Decision. We continue to believe, as evidenced by the support in the record, that there is need 
to make the 5.470-5.725 GHz hand available for unlicensed U-NII devices. This additional spectrum will 
relieve the developing congestion in the existing 5.725-5.825 GHz band and provide opportunities for 
further development of U-NII technologies and system capabilities. We therefore are adopting our 
proposal to modify the Part 15 rules to allow U-NII devices to operate in the 5.470-5.725 GHz band with 
1 watt e.i.r.p. This is consistent with the outcome of WRC-03. We decline to adopt a mobile allocation, as 
suggested by IEEE 802 and instead will treat these devices similar to all other unlicensed intentional 
radiators (;.e., they will operate on a non-interference basis under Section 15.15(c) of the rules). Based on 
the growth of similar unlicensed mobile devices operating in the 2.4 GHz band which also operate on a 
non-interference basis, we do not believe that such treatment will hinder the development or deployment of 
U-NII devices. In addition, as this action is consistent with the adoption of a mobile allocation by the ITU, 
manufacturers will benefit from economies of scale and consumers will benefit by having mobile, 
interoperable devices on a global basis.” 

20. We are not persuaded that we should either add or modify our proposed rules as requested by 
A N .  As recognized by A m ,  our DFS and TPC requirements, while not specifically designed to 
protect amateur operations, will in fact protect amateur operations. In addition, because of the large 

See ARRL comments at 9-10. For example, ARRL requests that the definition of “Available Channel” in Section 
15.403 be modified to read as follows: “A radio channel on which a Channel Avuilubilify Check has not identified 
the presence of a signal above the DFS detection threshold.” 
49 See ARRL comments at 9-10. See also Leggett comments at 2-3 (requesting that the Commission modify its rules 
so that amateur radio operators can use especially high power levels on specified segments of amateur radio 
microwave bands in order to compensate for the expected increase in interference from U-NII devices in the band). 

50 At WRC-03, the general technical and operational requirements set forth for RLAN operations in the 
5.25-5.35 GHz and 5.47-5.725 GHz hands were not identical. The WRC-03 provisions, however, provide 
administrations with the flexibility to adopt the approach we set forth in the Notice. We note that direct comparisons 
between the decisions from WRC-03 and the Nofice are not precise due to the fact that RLANs operate 
internationally pursuant to a primary mobile allocation and, domestically in the U.S., pursuant to our Part 15 rules. 

The relevant WRC resolution permits outdoor operation of RLANs in for the 5.25-5.35 GHz band, but requests that 
countries take ‘‘appmprk measures” that wiH result in the “predominant number of s(atiom’l-being operated 
indoors. Resolution 229 (WRC-03), Resolves 4. In the United States, where this particular band is already available 
for use, many of the devices manufactured are intended for indoor use, including laptops and PDAs. Thus, this 
WRC-03 provision is consistent with current utilization of the band. 

In addition to the issue of indoor versus outdoor operation, within the relevant WRC resolution for this band there 
are two applicable technical operational provisions. The first permits RLAN operation up to a maximum mean 
e.i.1.p. of 1 W, provided the stations comply with a particular emissions mask. Id. at Resolves 4. The second 
provides administrations with “flexibility” as to the particular mitigation techniques they adopt, in lieu of the 
emissions mask, as long as the techniques employed ensure equivalent protection to EESS and SRS. Id. at Resolves 
5.  We elect to implement the provision giving administrations flexibility and will use an alternative mitigation 
technique. As we have previously observed, the vast majority of the operations in this band will be significantly 
lower powered than the maximum permissible power limit. Moreover, most of the devices operating in this hand 
will he used primarily for indoor operations. Furthermore, to optimize system operation and maximize range for 
higher-powered outdoor RLANs, system designers have strong incentives to minimize the RF energy radiated above 
the horizon. Through monitoring the U-Nll equipment authorizations, in terms of the numbers and types of devices 
certified (e.g., whether the antennas are weatherized), we believe that we can ensure that applicable protection levels 
will be achieved. Indeed, we have permitted RLAN operations in this band for almost six years and have not yet 
had any interference issues brought to our attention. 
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amount of spectrum we are adding for U-NII devices along with the existing 300 MHz of U-NII spectrum, 
we expect the density of devices throughout the spectrum to be relatively low. We believe that this low 
density of devices coupled with our technical requirements will provide adequate protection to all 
incumbent systems in the hand, including amateur satellite uplink systems. 

21. Finally, we note that several commenters take exception to our statement in the Notice 
regarding the sufficiency of 100 megahertz of spectrum to support higher powered use in the future. We 
recognize the demand for more spectrum for higher powered unlicensed operations; however, higher 
powered operation in the bands under consideration in this proceeding is not feasible without causing 
undue risk of interference to other radio services. The Commission plans to initiate a proceeding in the 
near future to consider provisions for cognitive radios that will address the possibility of higher powered 
unlicensed operations in various frequency bands. We encourage interested parties to participate. 

2. Dynamic Frequency Selection 

22. Proposals. To ensure protection of Federal Government radar systems, we proposed to 
require that U-NII devices operating in the 5.25-5.35 GHz and 5.470-5.725 GHz bands employ Dynamic 
Frequency Selection?’ DFS is a feature that dynamically instructs a transmitter to switch to another 
channel whenever a particular condition (such as, for example, the prevailing ambient interference level 
on a channel) is met. Prior to initiating a transmission, a U-NII device’s DFS mechanism would monitor 
the available spectrum in which it could operate for a radar signal. If a signal is detected, the channel 
associated with the radar signal would either be vacated and/or flagged as unavailable for use by the U- 
N11 device. 

23. We proposed to require that U-NII devices continuously monitor their environment for the 
presence of radar both prior to and during operation. We further proposed to require that U-NII devices 
use two detection thresholds to ascertain whether radar signals are present. The proposed threshold levels 
were -62 dBm for devices with a maximum e.i.r.p less than 200 mW and -64 dBm for devices with a 
maximum e.i.r.p between 200 mW and 1 W averaged, over 1 ~ s . 5 ~  Because these levels are referenced to 
a 1 megahertz bandwidth, we also proposed to require that U-NII devices with less than a 1 megahertz 
bandwidth use a correction factor when determining whether signals are over or below the thre~hold?~ In 
addition, we sought comment on the minimum number of radar pulses necessary, and the observation 
time required for, reliable detection of a radar signal.54 We also proposed a definition of DFS that would 
require a uniform spreading of loading over all available channels?’ Our proposals were based on an 
agreement on the use of DFS that was reached by industry, the National Telecommunications and 
Information Administration (NTIA), an6tfteDepamRent OfDeTense prior ~ O W € K X ~ . ~  

24. We also sought comment on the proper treatment of U-NII systems where multiple devices 
operate under the control of a central controller or “master”. Specifically, we proposed to require only the 

51 See Notice at 7 20. 
’’ See Notice at 7 21. The DFS detection threshold is defined as the received signal strength in dBm, referenced to 
the output of a 0 dBi receive antenna and signal bandwidth of 1 MHz, averaged over 1 ps. See Appendix C, pages 8 
for information on use of antennas having gains greater than 0 dBi. 
” The proposed correction factor was 10*Loglo (BW/lMHz) (where BW is the U-NII device’s bandwidth). 

” See Notice at 7 23 

”See proposed rule Section 15.403(g) in Notice. 

56 See U.S. Department of Commerce, National Telecommunications and Information Administration, “Agreement 
Reached Regarding U S .  Position on 5 GHz Wireless Access Devices,” (WRC-03 Agreement), rel. Jan 31, 2003, 
(available at httD://www.ntia.doc.zov/ntiahome/~ress/2003/5~za~eement.h~.) 
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central controller to have DFS capability. We also requested comment on how to identify remote units 
that operate only under the control of a central controller and whether DFS should be required for devices 
that operate in absence of controller, i.e., on an ad hoc basis. 

25. Comments. The majority of commenters view DFS as an integral part of successful U-NII 
operations on the new frequencies and therefore support the adoption of the proposed threshold levels and 
parameters. For example, Cisco notes that the DFS detection threshold levels and technical parameters 
that we proposed are the same as those adopted in an ITU Recommendation during the WRC-03, and, as a 
result, are likely to be adopted globally.s7 Arcwave asserts that implementation of DFS would be 
problematic because the current wireless broadband cable protocol, DOCSIS, is not compatible with 
DFK5* Arcwave claims that the DFS proposal would render unusable any system based on the DOCSIS 
protocol.59 Works D’Amdt also opposes a DFS requirement, arguing that implementation of DFS will 
affect the operational reliability of FZANs. It argues that DFS, as well as TPC, would not guarantee a 
communication link that can sustain high levels of consistent throughput without 

26. Comments regarding our proposal to require devices using less than 1 megahertz bandwidth 
to use a correction factor when detecting the presence of a radar were somewhat mixed. Proxim and 
Motorola state that the proposed correction factor is appropriate for U-NII devices having a receiver 
bandwidth less than 1 MHz.~’ However, Proxim further states that it would seem counter to the spirit of 
this proceeding to allow devices with bandwidths narrower than 1 MHz. Other commenters argue that we 
should not adopt rules that could encourage narrowband ap lications. Instead, they urge that we 
explicitly prohibit narrowband operations in the new band!’ The WiFi Alliance argues that the 
bandwidth correction factor should be abandoned because allowing narrowband Part 15 signals in the 5 
GHz bands is at odds with the concept of “wideband” U-NII operations. It states that Part 15 operations 
within the current and proposed U-NII bands should be restricted to “wideband” U-NII devices consistent 
with the actions of WRC-03 in making a globally harmonized allocation. On the other hand, Alvarion 
states that future devices based on 802.16a.will have the ability of operating in narrower bandwidths than 
those required by the current 802.1 1 a standard.63 

27. The proponents of DFS support our proposal to exempt remote stations under control of a 
central station from having a DFS ~ a p a b i l i t y . ~ ~  Some commenters state that the exclusion of remote, 
;.e., “client” devices from the radar detection and DFS functions is an integral part of the 
industry/Government pre-WRC-03 agreement:5 which we note is also consistent with the final ITU 
Recommendation66 and European  regulation^.^^ Proxim states that it shouldn’t be necessary to identify 

” See Cisco at 4 and ITU-R M.165, “Dynamic frequency selection in wireless access systems including radio local 
area networks for thepurpose ofprotecting the radiodetermination service in the 5 GHz band” 

58 Data over Cable Service Interface Specification is the cable industry’s standard for broadband cable modems. 
Virtually all contemporary CATV systems delivering two-way broadband data utilize DOCSIS. 

59 See Arcwave Comments at 5. 

MI See Works D’Amdt comments at 2. 
61 See e.g., comments by: Proxim at 5 and Motorola at 7. 

62 See e.g., comments by: Agere at 4, Airespace at I, IEEE 802 at 30-34, WiFi Alliance reply-comments at 4. 

~~~ ~ 
~ ~~ 

~~ ~ 

See Alvarion comments at 3. 
See comments by: Motorola at 6, Atheros at 2, Agere at 4, Cisco at 4. 

63 

“See Atheros comments at 2. 

ITU Recommendation M.1652. 
67 ETSI Conformance Test Standard EN 301 893 version 1.2.3 (2003-8) 
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remote devices operating under control of a master other than at the time of product certification, since 
any devices operating without the control of a master would have the DFS capability as required for 
product certification.68 Proponents argue that if were to require devices not under the control of a master, 
i e . ,  ad hoc devices, to operate at power levels much lower that the maximum allowable U-NII limit, such 
devices would not pose any risk of harmful interference to incumbent systems. They recommend that ad 
hoc devices operating at such power levels be exempted from the DFS requirement. Proponents of adhoc 
devices propose various power levels at which devices should be permitted to 0perate.6~ However, 
Motorola notes that ad hoc operations in the 5.470-5.725 GHz band have not yet been studied to 
determine the appropriate power levels and other parameters needed to protect incumbent services. 

28. In the Notice, we sought comment on the minimum number of radar pulses and the 
observation time required for reliable detection. As noted by IEEE, the fundamental requirements for 
radar detection and other DFS performance parameters are specified in ITU-R Recommendation M.1652. 
IEEE further states that the minimum number of pulses needed for reliable detection is likely to be 
implementation dependent and need not be codified in the Commission’s rules. It states that allowing this 
flexibility would avoid constraining the future development of innovative approaches that may provide 
superior performance. Cisco similarly states that codifying the minimum number of pulses and the 
observation time required to detect the radar’s signal reliably before the work on compliance testing 
procedures is completed could lead to rules that are overly burdensome or that limit the flexibility for 
DFS implementations in particular devices. Instead, Cisco recommends that these parameters - once 
developed -be  written into com liance test procedures.’’ With respect to our request for comments on 
other specific DFS parameters, the majority of commenters strongly recommend that any further 
refinement to the technical rules occur within the context of the development of compliance testing 
 procedure^.^^ 

1: 

29. Decision. We are adopting our proposal to require that U-NII devices operating in the 
5.25-5.35 GHz and 5.470-5.725 GHz bands employ DFS at the threshold levels proposed in the Notice. 
We agree with the commenters that DFS is a key element in enabling unlicensed U-NII devices to share 
spectrum with important U.S. Government radar operations. It is also an ITU accepted mechanism that 
will allow U-NII devices to be globally marketed. With respect to Arcwave’s objection to the DFS 
requirement on DOCSIS compatibility grounds, we are providing, as explained below, a transition period 
for implementing the DFS requirement in U-NII devices that operate in the 5.25-5.35 GHz band. 73 Thus, 
all of Arcwave’s existing products that have been certified to be used in the 5.25-5.35 GHz band can 
continue to be sold during this period and can be used indefinitely, which minimizes many of the 

~ potential economic hardships asserted by Arcwave. Moreover, the voluntary standards-making bodies, 
like IEEE, routinay update their standards~ to reflect Commission requirements. Thus, Arcwave a can 
pursue changing the DOCSIS standard through the relevant standard-making body, Cable Television 
Laboratories. Also, we disagree with Works D’Arndt’s characterization of the effects of DFS 
implementation. DFS will determine the RLANs’ transmit frequency, but will not incrementally impair 
the reliability of RLAN communications. Moreover, we note that, as unlicensed devices, RLANs operate 
on a non-interference basis and must cease their operations should they interfere with other licensed or 
authorized services. 

See Proxim comments at 6. 

See Atheros comments at 3 and IEEE 802 comments at 1 1 

See Cisco comments at 6. 

69 

70 

” See Nofice at 7 23. 

7* See e.g., comments by: Cisco at 6 and Proxim at 6. 

See T 1, in@a. 73 
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further protect EESS and SRS operations." We also proposed to require that when TPC is triggered, the 
U-NII device's power level be reduced by 6 dB and requested comments on identifying a suitable 
triggering mechanism for TPC. In addition, we requested comments on whether TPC is necessary for U- 
NII devices that operate at maximum e.i.r.p less than or equal to 500 mW, Le., 2 3 dB below maximum 
e.i.r.p. of 1 Watt. Further, we requested comments on how TPC should be applied to system 
configurations where multiple devices may operate under the control of a central device. 

34. Comments. The overwhelming majority of commenters support TPC as an integral part of 
U-NII devices that would operate in the 5.470-5.725 GHz band. In addition, the general consensus 
among these parties is that TPC should only be required for U-NII devices that operate at power levels 
higher than 500 mW?* The majority of the commenting parties also oppose a rule requiring use of any 
specific TPC algorithm or trigger mechanism, e.g., received signal strength indication or bit error rate 
(BER) into the rules. Several parties argue that codifyi7;g a particular TPC algorithm is unnecessary and 
would be detrimental to U-NII devices in this part of the ~pectrum.8~ Intel and Cisco state that 
manufacturers have strong incentives to employ TPC in their systems, e.g., handheld and portable devices 
are battery operated and therefore need to be designed to be power efficients4, and that equi ment 
manufacturers have already developed a variety of algorithms and architectures to implement TPC. *P 

35. Decision. We will require TPC for U-NII devices operating in the 5.250-5.350 GHz and 
5.470-5.725 GHz bands. Although we did not propose applying the TPC requirement to the 5.250-5.350 
GHz band in the Notice, we believe that this requirement is also appropriate for U-NII devices in that 
band. At the time the Notice was issued, there was no call to require TPC for the 5.25-5.35 GHz 
However, at WRC-03, there was strong support to require TPC for this band and the United States 
partners agreed to support this new requirement after consulting with their representatives from industry 
and Government who were present at the conference. 87 The current 802.1 1 standards require TPC in the 
5 GHz band." We are therefore adopting a requirement that U-NII devices operating in the 5.25-5.35 
GHz band have TPC. We believe that the majority of devices that will be affected by this rule will 
already have the TPC feature built into them, since only TPC equipped devices will be able to take 
advantage of the new band. Also, requiring TPC for the 5.25-5.35 GHz band is also consistent with some 
commenters' call for uniform rules for the U-NII bands both domestically and internationally. We agree 
with the commenters arguments that there is no need to require TPC for low-power U-NII devices and 
therefore will only require TPC for U-NII operating at power levels higher than 500mW. 

36. We recognize that the benefits of requiring a well defined TPC algorithm must be weighed 
against the burden it wtmid impose. We agreewith commenters that codifying-a.speeifrc TPC al- 
into our rules is likely to hinder innovation, and therefore, eventually, increase equipment costs. We, 
therefore, decline to adopt requirements for a specific TPC triggering mechanism into our rules. Instead, 
we will require applicants seeking equipment authorization for U-NII devices to provide a statement in 
their certification application explaining how the equipment complies with our TPC rules. 

See Notice at 7 24. 

82 See e.g., comments by Cisco at 8, Intel at 3, Atheros at 5 ,  Motorola at 9, Microsol? at 8, AMD at 1, Airespace at 1. 

83 See e.g., comments by: Agere at 5 ,  Cisco at 8, and Atheros at 4-5, Intel at 3 

84 see Intel comments at 4. 

See Cisco comments at 8. 85 

86 See outcome of Inter-American Telecommunication Commission (CITEL) conference, held in Orlando in 
February 2003. 

See IEEE 802.18 reply comments at 77 7-8 
See IEEE website: IEEE802.0rg (P802.1 lWd3.3). 

87 
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4. Test Procedures 

37. Proposals. In the Notice, we requested comments on the test procedures needed to ensure 
compliance with the DFS and TPC requirements adopted herein. Specifically, we requested comments on 
how U-NII devices can be tested for compliance with TPC requirements to implement reduced power 
without placing unnecessary restrictions on device design. In addition, we requested comments on the 
extent to which devices under development may have unique or novel transmission waveforms that may 
require special measurement instrumentation settings, e.g. ,  integration times, that differ from those used 
for measuring compliance of previous U-NII band devices. 

38. Comments. The commenters recommend that our DFS test procedure be based on ETSI test 
procedures and be implemented after industry has had an opportunity to review and reach consensus on 
the p r o c e d ~ r e s . ~ ~  The commenters also note that a joint industry/U.S. Government 5 GHz Project Team 
has been established to develop DFS test procedures. This informal team has drafted an initial version of 
a test procedure for DFS based on ETSI test p r o c e d ~ r e s . ~ ~  

39. Decision. In order to allow the immediate implementation of U-NII devices in accordance 
with the rules adopted herein, we are providing an interim test procedure drafted by the 5 GHz Project 
Team to be used in obtaining equipment certifications for U-NII devices?' We have reviewed this draft 
procedure and believe its provisions are adequate to provide satisfactory testing and certification of U-NII 
devices containing DFS capabilities. We recognize that this procedure may need to be modified as 
equipment is developed and as the testing methodologies are refined. Therefore, consistent with existing 
practice, our Laboratory may issue updated measurement procedures in the future. The interim test 
procedure is set forth in Appendix C. 

5. Transition Period. 

40. Proposals. In the Notice, we proposed transition rules for the U-NII equipment operating in 
the 5.250-5.350 GHz and 5.470-5.725 GHz bands. Specifically, we proposed to require that U-NII 
equipment, operating in the new 5.470-5.725 GHz band meet all of the technical requirements, including 
DFS and TPC, on the effective date of these rules. In addition, we proposed that in the 5.25-5.3s GHz 
band, U-NII equipment comply with the DFS requirement effective one year from the date of publication 
of the Report and Order in this proceeding in the Federal Register. We also proposed that all U-NII 
devices operating in the 5.25-5.35 GHz band that are imported or shipped in interstate commerce on or 
after two years from the date of publication in the  federal Register comply with these standards.~~ We 
requested comments on our proposed transition provisions.92 

41. Comments. The majority of commenters strongly recommend that we either lengthen the 
transition period or tie it to the availability of acceptable conformance testing  procedure^?^ Furthermore, 
commenters state that there have been no reports of harmful interference that would lead us to adopt an 
aggressive transition time schedule for equipment operating in the current U-NII frequency bands?4 
Additionally, Proxim proposes that we apply the transition period only to new certifications in order to 

89 See e.g,, comments by: Nokia at 4, Microsoft at 9, Proxim at 7. 

9o See NTIA comments in Appendix B. 

9' See DFS Interim Test Procedure contained in Appendix C. 

92 See Notice 7 26. 

Seee.g., comments by: IceFyre at 2, Cisco at 10, AMD at 1, Airespace at 1 93 

94 See Microsoft comments at 9. 
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prevent creating burdensome recording req~irement.~’ Proxim argues that the life cycle of unlicensed 
wireless products is relatively short and therefore old products are quickly replaced with new products. It 
submits that this life cycle coupled with the transition policy it proposes would accomplish our objective 
to bring all new U-NII devices operating on 5.250-5.350 GHz and 5.470-5.725 GHz frequencies into 
compliance with the DFS and TPC requirements. 

42. Decision. We are requiring that any product that has the capability to operate in the new 
spectrum at the 5.470-5.725 GHz band, including equipment designed to operate in both the 
5.25-5.35 GHz and 5.470-5.725 GHz band, must meet all the rules contained in this Report and Order in 
accordance with the specified measurement procedures to obtain equipment certification. For all other 
equipment, we will provide a transition period. This will minimize economic hardships on manufacturers 
by allowing them, during the transition period, to continue producing and selling existing equipment 
while modifying their products to meet the new requirements. Thus, we are adopting our proposal to 
implement a cut-off date of one year from date of publication of this Report and Order in the Federal 
Register for applications for equipment certification of products that operate under the current rules in 
only the 5.25-5.35 GHz band. That is, equipment designed to operate in only the 5.25-5.35 GHz band 
may continue to obtain certification without having DFS and TPC so long as the application for 
equipment certification is filed prior to the cut-off date of one year. After that time, all devices for which 
an application for equipment certification is filed for U-NII equipment operating in the 5.25-5.35 GHz 
band must meet the rules adopted herein. In addition, we areadopting a two-year cutoff date 
for marketing and importation of equipment designed to operate in only the 5.23-5.35 GHz band.% This 
will prevent equipment that may be built in countries which do not have DFS and TPC requirements from 
continuing to be imported and marketed indefinitely. Finally, we note that users who obtain equipment 
prior to any of these cut-off dates may continue to use that equipment indefinitely. 

PROCEDURAL MATTERS 

A. Final Regulatory Flexibility Analysis 

43. Final Reeulatorv Flexibilitv Analvsis. The Final Regulatory Flexibility Analysis for the 
Report and Order, pursuant to the Regulatory Flexibility Act, see 5 U.S.C. 5 604, contained in 
Appendix A. 

B. Final Paperwork Reduction Act of 1995 Analysis 

44. This Report and ~~ Order co_ntainsnew or modified information collection subject to the 
Paperwork Reduction Act of 1995 (PRA), Public Law 104-17. It will be submitted to the Office of 
Management and Budget (OMB) for review under Section 3705(d) of the PRA. OMB, the general public, 
and other Federal agencies are invited to comment on the new or modified information collection 
contained in this proceeding. 

45. In addition to filing comments with the Secretary, a copy of any comments on the 
information collection(s) contained herein should be submitted to Judith B. Herman, Federal 
Communications Commission, Room 1-C804, 445 12th Street, SW, Washington, DC 20554, or via the 
Internet to jboley@fcc.gov and to Kim Johnson, OMB Desk Officer, Room 10236, 725 17th Street, NW, 
Washington, DC 20503 or via the Internet to Kim A. Johnson@,omb.eoD.gov. 

’’ See Proxim comments at 8. 

% See 8 15.37(1) in appendix B 
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C. Contact 

46. For further information concerning this Report and Order, contact Ahmed Lahjouji at 
(202) 418-2061, Alimed.lahiouii@fcc.zov, Office of Engineering and Technology. 

ORDERING CLAUSES 

47. Accordingly, IT IS ORDERED that pursuant to Sections 1, 4, 301, 302(a), 303, 307, 309, 
316, and 332 ofthe Communications Act of 1934, as amended, 47 U.S.C. Sections 151, 154, 301, 302(a), 
303, 307, 309,3 16, 332, 334, and 336, this Report and Order is hereby adopted. 

48. IT IS FURTHER ORDERED that the Commission’s Consumer and Governmental Affairs 
Bureau, Reference Information Center, SHALL SEND a copy of this Report and Order, including the 
Final Regulatory Flexibility Analysis, to the Chief Counsel for Advocacy of the Small Business 
Administration. 

FEDERAL COMMUNICATIONS COMMISSION 

- 
Marlene H. Dortch 
Secretary 
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APPENDIX A 

FINAL REGULATORY FLEXIBILITY ANALYSIS 

1. As required by the Regulatory Flexibility Act of 1980 as amended? an Initial Regulatory 
Flexibility Analysis (IRFA) was incorporated in the Notice of ProposedRule Making, Revision of Parts 2 
and 15 of the Commission s Rules to Permit Unlicensed National Information Infastructure (U-NIO 
devices in fhe 5 GHz band.” The Commission sought written public comment on the proposals in the 
Notice, including comment on the IRFA. The comments received are discussed below. This Final 
Regulatory Flexibility Analysis conforms to the RFA. 99 

A. 

2. This Report and Order amends Part 15 of our rules governing the operation of unlicensed 
National Information Infrastructure (U-NII) devices, including Radio Local Area Networks (RLANs), to 
make available an additional 255 megahertz of spectrum in the 5.47-5.725 GHz band for the growth and 
development of unlicensed wireless broadband networks. This action responds to the petition for rule 
making submitted by the Wireless Ethernet Compatibility Alliance (WECA - now known as Wi-Fi 

Need for, and Objectives of, the Report and Order. 

3. In addition to making more spectrum available for use by U-NII devices, the Report and 
Order also makes several other rule changes in the 5 GHz band that will further facilitate the use of this 
band for U-NII devices, while at the same time ensuring sufficient protection for various incumbents in 
the band. Specifically, it modifies the U.S. Table of Frequency Allocations in Part 2 of the rules to 
upgrade the status of the Federal Government Radiolocation service to primary in the 5.46-5.65 GHz 
band. It similarly upgrades the nowFederal Government radiolocation service to primary in the 
5.47-5.65 GHz band. It further adds primary allocations for the Federal Government and the non-Federal 
Government Space Research Service (active) (SRS) in the 5.35-5.46 GHz band and the Earth 
Exploration-Satellite Service (active) (EESS) and SRS (active) in the 5.46-5.57 GHz band.. 

4. The Report and Order also modifies certain technical requirements for U-NII devices in the 
Part 15 rules. In addition to applying the existing technical requirements for the 5.250-5.350GHz 
sub-band to the new 5.470-5.725 GHz band, it requires that U-NII devices operating in both the existing 
5.25-5.35 GHz sub-band and the new 5.470-5.725 GHz sub-band employ a listen-before-talk mechanism 
called dynamic frequency selection (DFS). DFS is an interference avoidance mechanism. Prior to the 
start of any transmissiens, and though c w t a n t  monitoring, the device (e.g., =AN) ec&ped with wch 
a mechanism monitors the radio environment for the presence of radar. If the U-NII device determines 
that a radar signal is present, it either moves to another channel or enters a sleep mode if no channels are 
available. 

5. The Report and Order also requires a transmit power control (TPC) mechanism in both the 
existing 5.25-5.35 GHz sub-band and the new 5.470-5.725 GHz sub-band to further reduce the potential 
for impact on EESS and SRS operations. TPC can generally be defined as a mechanism that regulates a 
device’s transmit power in response to an input signal or a condition (e.g., a command signal may be 

97 See 5 U.S.C. 5 603. The RFA, see 5 U.S.C. 5 601-612, has been amended by the Small Business Regulatory 
Enforcement Fairness Act of 1996 (SBREFA), Public Law 104-121, Title 11, Stat. 857 (1996). 

SeeNotice ofproposed Rulemaking, ET Docket No. 03-122,18 FCC Rcd 11581(2003). 98 

99 See 5 U.S.C. 5 604(a). 

January 29,2002. 
See WECA Petition for Rulemaking, RM-10371, filed on January 15, 2002, Public Notice Report No. 2527, IW 
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issued by a controller when the received signal falls below a predetermined threshold). TPC will allow 
the transmitter to operate at less than the maximum power for most of the time. As the signal level at the 
receiver rises or falls, the transmit power will be decreased or increased as needed. Because TPC 
equipped devices adjust their transmit power to the minimum necessary to achieve the desired 
performance, the average interference power from a large number of devices is reduced, the power 
consumption is minimized and network capacity is increased. 

6. U-NII devices currently operate in the 5.25-5.35 GHz band without DFS capability. As a 
result, some period of time will be needed to implement the new DFS requirement for U-NII equipment 
operating in the 5.25-5.35 GHz band. The Report and Order requires U-NII equipment operating io the 
5.25-5.35 GHz band that are authorized under the certification procedures on or after [l year after 
publication of R&O in ET Docket No. 03-122 in the Federal Register] to comply with the DFS and 
TPC requirements specified in Section 15.407 of the rules. U-NII equipment operating in the 5.25-5.35 
GHz band that are imported or marketed [2 years after publication of R&O in ET Docket No. 03-122 
in the Federal Register] shall comply with the DFS and TPC requirements in Section 15.407 of the 
rules. 

B. Summary of Significant Issues Raised by Public Comments in Response to  the 
IRFA. 

7. We received no comments directly in response to the IRFA in this proceeding. We did, 
however, receive a comment from one small business, ArcWave, which stated that its use of the DOCSIS 
protocol will be compromised by the imposition of the DFS feature.”’ On consideration of Arcwave’s 
comment regarding DFS and DOCSIS, we find their comment is unpersuasive. We believe that the 
beneficial value of DFS far outweighs the possible, but unproven, negative impact of DFS on a single 
commenter, Arcwave. However, as explained in the text and below, we have taken action in the form of a 
transition period that will ease any economic impact to entities, including small entities, that develop 
products in the 5.25-5.35 GHz band.lo2 

C. Description and Estimate of the Number of Small Entities to Which the Rules Will 
Apply. 

8. The RFA directs agencies to provide a description of, and, where feasible, an estimate of the 
number of small entities that may be affected by the rules adopted herein.’” The RFA defines the term 
“small entity” as having the same meaning as the terms “small business,” “small organization,” and 
“small government+jmidi~tio&~~ I n d t i o n ,  the temr%nat~ business’’  ha^ the same meaning as+ 
term “small business concern” “under the Small Business Act.”’ A “small business concern” is one 
which: (1) is independently owned and operared; (2) is not dominant in its field of operation; and (3) 
satisfies any additional criteria established by the Small Business Administration (SBA).’” 

See 7 25, infa. 

See 7 12 of the FRFA, supra. 

See U.S.C. $ 604(a)(3). 

I01 

IO4 Id. $ 601(6). 
5 U.S.C. $ 601(3) (incorporating by reference the definition of “small business concern” in the Small Business 

Act, 15 U.S.C. $632). Pursuant to 5 U.S.C. $ 601(3), the Statutory definition of a small business applies ‘‘unless an 
agency, after consultation with the Office of Advocacy of the Small Business Administration and after opportunity 
for public comment, establishes one or more definitions of such term which are appropriate to the activities of the 
agency and publishes such definition@) in the Federal Register.” 
l o b  Id. 5 632. 
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9. The Commission has not developed a definition of small entities applicable to unlicensed 
communications devices manufacturers. Therefore, we will utilize the SBA definition application to 
manufacturers of Radio and Television Broadcasting and Communications Equipment. According to the 
SBA regulations, unlicensed transmitter manufacturers must have 750 or fewer employees in order to 
qualify as a small business c~ncern. '~ '  Census Bureau indicates that there are 858 U.S. companies that 
manufacture radio and television broadcasting and communications equipment, and the 778 of these firms 
have fewer than 750 employees and would be classified as small entities."' We do not believe this action 
would have a negative impact on small entities that manufacture unlicensed U-NII devices. Indeed, we 
believe the actions should benefit small entities because it should make available increased business 
opportunities to small entities. 

D. Description of Projected Reporting, Record keeping and Other Compliance 
Requirements for Small Entities. 

10. Part 15 transmitters are already required to be authorized under the Commission's 
certification procedures as a prerequisite to marketing and importation. Under the amendments in the 
Notice, manufacturers will be required to demonstrate that U-NII devices operating in the bands 
5.250-5.350 GHz and 5.470-5.725 GHz have Dynamic Frequency Selection (DFS) Capabilities and 
transmit power control (TPC) capabilities. The reporting and recordkeeping requirements associated with 
these equipment authorizations would not be changed by the rule revisions in this Report and Order. 

E. Steps taken to Minimize Significant Economic Impact on Small Entities and 
Significant Alternatives Considered. 

11. The RFA requires an agency to describe any significant alternatives that it has considered in 
reaching its approach, which may include the following four alternatives (among others): (1) the 
establishment of differing compliance or reporting requirements or timetables that take into account the 
resources available to small entities; (2) the clarification, consolidation, or simplification of compliance or 
reporting requirements under the rule for small entities; (3) the use of performance, rather than design, 
standards; and (4) an exemption from coverage of the rule, or any part thereof, for small entities.Io9 

12. We have taken a significant step to minimize economic impact to small entities. As 
described in the Report and Order, we have provided a transition period for the U-NII devices operating 
in the 5.25-5.35 GHz band.'" This period will provide entities with time to redesign existing products to 
comply with the rules while permitting them to continue manufacturing and marketing existing products. 
In addition, we nets-tkat coRHllenteF&%f!+s D'Arid-ed &e adepkn e€ *p-rettukeffteftt tket 
equipment possess a DFS and a TPC requirement. We rejected this alternative because the DFS and TPC 
requirement will ensure that all entities can share the band with a minimal risk of causing harmful 
interference. All entities, including small entities, having an interest in this band will benefit from this 
requirement. 

"'See 13 C.F.R. 5 121.201, NAICS Code 334220 (SIC Code 3663). Although SBA now uses the NAICS 
classifications, instead of SIC, the size standard remains the same. 
IO8 See U.S. Dept. of Commerce, 1992 census of Transportation, Communications and Utilities (issued May 1995), 
SIC category 3663 (NAICS Code 334220). 

See 5 U.S.C. 5 603(c). 

' lo  See 7 1, supra. 

22 

" 



Federal Communications Commission FCC 03-287 

F. Report to Congress. 

13. The Commission will send a copy of the Report and Order, including the FRFA, in a report to 
be sent to Congress pursuant to the Congressional Review Act, see 5 U.S.C. 5 801(a)(l)(A). In addition, 
the Commission will send a copy of the Report and Order, including the FRFA, to the Chief Counsel for 
Advocacy of the Small Business Administration. A copy of the Report and Order and FRFA (or 
summaries thereof) will also be published in the Federal Register. See 5 U.S.C. 4 604(h). 
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APPENDIX B 

FINAL RULES 

For the reasons discussed in the preamble, the Federal Communications Commission amends 47 C.F.R. 
parts 2 and 15 as follows: 

PART 2 - FREQUENCY ALLOCATIONS AND RADIO TREATY MATTERS; GENERAL 
RULES AND REGULATIONS 

1. The authority citation for part 2 continues to read as follows: 

Authority: 47 U.S.C. l54,302a, 303, and 336, unless otherwise noted. 

2 Section 2.106, the Table of Frequency Allocations, is amended as follows: 

a. Revise pages 55,56,57, and 58.  

b. In the list of International footnotes, add footnotes 5.446A, 5.446B, 5.447E, 5.447F, 
5 18C, 5.448D, 5.450A, and 5.450B; and revise footnotes 5.447, 5.448, 5.448A2, 5.448B, 5.450, 
5.453,5.454, and 5.455. 

c. In the list of United States (US) footnotes, add footnote US390. 

d. In the list of Federal Government (G) footnotes, revise footnotes US50 and US51; and 
addfootnotesG130and (3131. 

8 2.106 Table of Frequencv Allocations. 

The revisions and additions read as follows: 

* * * * *  
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5150-5250 
AERONAUTICAL RADIONAVIGATION 
FIXED-SATELLITE (Earth-to-space) 5.447A 
MOBILE except aeronautical mobile 5.446A 5.4466 

5.446 5.447 5.4478 5.447C US370 
5250-5255 5250-5255 
EARTH EXPLORATION-SATELLITE (active) EARTH EXPLORATION- 
RADIOLOCATION 
SPACE RESEARCH 5.447D 
MOBILE except aeronautical mobile 5.446A 5.447F 

5.367 US21 1 US307 US344 

SATELLITE (active) 

SPACE RESEARCH (active) 
5.447D 

I RADIOLOCATION G59 

ration-satellite 
RADIOLOCATION 
SPACE RESEARCH (active) 

SPACE RESEARCH (active) 5.448C 
AERONAUTICAL RADIONAVIGATION 5.449 
RADIOLOCATION 5.4481) 

5150-5250 
AERONAUTICAL RADIO- RF Devices (15) 
NAVIGATION US260 
FIXED-SATELLITE (Earth- Communications (25) 
to-space) 5.447A US344 Aviation (87) 

5.447C US21 1 US307 
5250-5255 
Earth exploration-satellite RF Devices (15) 
(active) Private Land Mobile (90) 
Radiolocation 
Space research 

Satellite 

NAVIGATION 5 449 1 RADIOLOCATION G56 
Space research (active) I Radiolocat on 

1 5460-5470 
RADIONAVIGATION 5 449 
EARTH EXPLORATION-SATELLITE (active) 
SPACE RESEARCH (active) 
RADIOLOCATION 5 448D 

5470-5570 
MARITIME RADIONAVIGATION 
MOBILE except aeronautical mobile 5 446A 5.450A 
EARTH EXPLORATION-SATELLITE (active) 
SPACE RESEARCH (active) 
RADIOLOCATION 5.4508 

5.450 5.451 5.452 5.4486 

US390 GI30 u5390 
5460-5470 5460-5470 
RADIONAVIGATION 5 449 RADIONAVIGATION 5 449 Prlvate Land Mobile (90) 
US65 u565 
EARTH EXPLORATION- Earth exDloration-satellite 
SATELLITE (active) (active) 
SPACE RESEARCH (active) Space research (active) 
RADIOLOCATION G56 Radiolocation 

5 4488 US49 GI30 
5470-5570 5470-5570 
MARITIME MARITIME 
RADIONAVIGATION US65 RADIONAVIGATION US65 Maritime (80) 
EARTH EXPLORATION- RADIOLOCATION Private Land Mobile (90) 
SATELLITE (active) Earth exploration-satellite 
SPACE RESEARCH (active) (active) 
RADIOLOCATION G56 Space research (active) 

5 4486 US50 GI31 u550 

5 4488 us49 

RF Devices (15) 
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RADIOLOCATION 

RADIOLOCATION G56 RADIOLOCATION 

Amateur 
Space research (deep space) 

5.282 5.451 5.453 5.454 5.45 
5725-5830 
FIXED-SATELLITE 
(Earth-to-space) 
RADIOLOCATION 
Amateur 

5.450 5.451 5.452 15.452 US50 GI31 5.452 US50 
5650-5725 5650-5925 5650-5830 
RADIOLOCATION RADIOLOCATION G2 Amateur 
MOBILE except aeronautical mobile 5.446A 5.450A 

5.150 5.451 5.453 5.455 5.45 
5830-5850 
FIXED-SATELLITE 
(Earth-to-space) 
RADIOLOCATION 
Amateur 
Amateur-satellite 
(space-to-Earth) 

5.150 5.451 5.453 5.455 5.45 
5850-5925 
FIXED 
FIXED-SATELLITE 
(Earth-to-space) 
MOBILE 

5.150 
5925-6700 
FIXED 

5725-5830 
RADIOLOCATION 
Amateur I 

FIXED-SATELLITE (Earth-to-space) 
MOBILE 

5.150 5.453 5.455 
5830-5850 
RADIOLOCATION 
Amateur 
Amateur-satellite (space-to-Earth) 

5.150 5.453 5 455 
5850-5925 5850-5925 
FIXED FIXED 
FIXED-SATELLITE FIXED-SATELLITE 
(Earth-io-space) (Earth-to-space) 
MOBILE 1 MOBILE 
Amateur Radiolocation 
Radiolocation 
5.150 5.150 

Amateur 
Amateur-satellite 
(space-to-Earth) 

5850-5925 
FIXED-SATELLITE 
(Earth-to-space) US245 
MOBILE NG160 
Amateur 

150 US245 15.150 
325-6425 15925-6425 

FIXED NG41 
FIXED-SATELLITE 
(Earth-to-space) 

Page 57 
FCC Rule Part@) 

RF Devices (15) 
Maritime (80) 
Private Land Mobile (90) 

RF Devices (15) 
ISM Equipment (18) 
Amateur (97) 

ISM Equipment (18) 
Amateur (97) 

ISM Equipment (18) 
Private Land Mobile (90) 
Amateur (97) 

International Fixed (23) 
Satellite Commun. (25) 
Fixed Microwave (101) 
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5.149 5.440 5.458 
6700-7075 
FIXED 
FIXED-SATELLITE (Earth-to-soace) Isoace-to-Earth) 5.441 

425-6525 

,440 5.458 
5256700 

MOBILE 

64258525 
FIXED-SATELLITE Auxiliary Broadcasting 

MOBILE Cable TV Relay (78) 
5.440 5.458 Fixed Microwave (101) 

6525-6700 
FIXED Satellite 
FIXED-SATELLITE Communications 1251 

(Earth-to-space) (74) 

5.458 5.458A 5.4586 5.458C 
7075-7250 
FIXED 

458 
235-7250 
IXED 

458 

MOBILE 

5.458 5.458 5.459 5.460 

3 

I (Earth-to-space) UFixed Microwave (10i) 
,458 us342 
700-7125 

5.458 us342 
6700-6875 
FIXED I FIXED-SATELLITE 
(Earth-to-space) 
(space-to-Earth) 5.441 

6875-7025 
FIXED NG118 
FIXED-SATELLITE Communications (25) 

1 Satellite , , 

(Earth-to-space) Auxiliary Broadcasting 
(space-to-Earth) 5.441 
MOBILE NG171 Cable TV Relay (78) 

FIXED N G i m  I FIXED-SATELLITE ' --- 

A (Earth-to-space) NG172 
MOBILE NG171 

FIXED NG118 I MOBILENG171 

458 5.458 
125-7190 7125-7190 
IXED 

458 US252 G I  16 
190-7235 17190-7250 

15.458 US252 

IXED 
PACERESEARCH 
Earth-to-space) I 

Auxiliary Broadcasting 

Cable TV Relay (78) 

1;;m;iary Broadcasting 

Cable TV Relay (78) I 
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* * * * *  

INTERNATIONAL FOOTNOTES 

* * * * *  

5.446A The use of the bands 5 150-5350 MHz and 5470-5725 MHz by the stations in the mobile 
service shall be in accordance with Resolution 229 (WRC-03). 

5.4468 In the band 5150-5250 MHz, stations in the mobile service shall not claim protection 
from earth stations in the fixed-satellite service. No. 5.43A does not apply to the mobile service with 
respect to fixed-satellite service earth stations. 

5.447 Additional allocation: in Israel, Lebanon, Pakistan, the Syrian Arab Republic and Tunisia, 
the band 5150-5250 MHz is also allocated to the mobile service, on a primary basis, subject to agreement 
obtained under No. 9.21. In this case, the provisions of Resolution 229 (WRC-03) do not apply. 

* * * * *  

5.447E Additional allocation: The band 5250-5350 MHz is also allocated to the fixed service on 
a primary basis in the following countries in Region 3: Australia, Korea (Rep. of), India, Indonesia, Iran 
(Islamic Republic of), Japan, Malaysia, Papua New Guinea, Philippines, Sri Lanka, Thailand and 
Viet Nam. The use of this band by the fixed service is intended for the implementation of fixed wireless 
access (FWA) systems and shall comply with Recommendation ITU-R F.1613. In addition, the fixed 
service shall not claim protection from the radiodetermination, Earth exploration-satellite (active) and 
space research (active) services, but the provisions of No. 5.43A do not apply to the fixed service with 
respect to the Earth exploration-satellite (active) and space research (active) services. After 
implementation of FWA systems in the fixed service with protection for the existing radiodetermination 
systems, no more stringent constraints should be imposed on the FWA systems by future 
radiodetermination implementations. 

5.447F In the band 5250-5350 MHz, stations in the mobile service shall not claim protection 
from the radiolocation service, the Earth exploration-satellite service (active) and the space research 
service (active). These services shall not impose on the mobile service more stringent protection criteriq 
based on system characteristics and interference criteria, than those stated in Recommendations 
ITU-R M.1638 and W - R  SA.f6-32. ~ 

5.448 Additional allocation: in Azerbaijan, Libyan Arab Jamahiriya, Mongolia, Kyrgyzstan, 
Slovakia, Romania and Turkmenistan, the band 5250-5350 MHz is also allocated to the radionavigation 
service on a primary basis. 

5.448A The Earth exploration-satellite (active) and space research (active) services in the 
frequency band 5250-5350 MHz shall not claim protection from the radiolocation service. No. 5.43A 
does not apply. 

5.448B The Earth exploration-satellite service (active) operating in the band 53.50-5570 MHz 
and space research service (active) operating in the band 5460-5570MHz shall not cause harmful 
interference to the aeronautical radionavigation service in the band 5350-5460 MHz, the radionavigation 
service in the band 5460-5470 MHz and the maritime radionavigation service in the band 5470- 
5570 MHz. 
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5.448C The space research service (active) operating in the band 5350-5460 MHz shall not cause 
harmful interference to nor claim protection from other services to which this band is allocated. 

5.448D In the frequency band 5350-5470 MHz, stations in the radiolocation service shall not 
cause harmful interference to, nor claim protection from, radar systems in the aeronautical 
radionavigation service operating in accordance with No. 5.449. 

* * * + *  

5.450 Additional allocation: in Austria, Azerbaijan, Iran (Islamic Republic of), Mongolia, 
Kyrgyzstan, Romania, Turkmenistan and Ukraine, the band 5470-5650 MHz is also allocated to the 
aeronautical radionavigation service on a primary basis. 

5.450A In the band 5470-5725 MHz, stations in the mobile service shall not claim protection 
from radiodetermination services. Radiodetermination services shall not impose on the mobile service 
more stringent protection criteria, based on system characteristics and interference criteria, than those 
stated in Recommendation ITU-R M.1638. 

5.450B In the frequency band 5470-5650 MHz, stations in the radiolocation service, except 
ground-based radars used for meteorological purposes in the band 5600-5650 MHz, shall not cause 
harmful interference to, nor claim protection from, radar systems in the maritime radionavigation service. 

* * * * *  

5.453 Additional allocation: in Saudi Arabia, Bahrain, Bangladesh, Brunei Darussalam, 
Cameroon, China, Congo, CBte d'Ivoire, Korea (Rep. of), Egypt, the United Arab Emirates, Gabon, 
Guinea, Equatorial Guinea, India, Indonesia, Iran (Islamic Republic of), Iraq, Israel, Japan, Jordan, 
Kenya, Kuwait, Lebanon, the Libyan Arab Jamahiriya, Madagascar, Malaysia, Nigeria, Oman, Pakistan, 
the Philippines, Qatar, the Syrian Arab Republic, the Dem. People's Rep. of Korea, Singapore, Sri Lanka, 
Swaziland, Tanzania, Chad, Thailand, Togo, Viet Nam and Yemen, the band 5650-5850 MHz is also 
allocated to the fixed and mobile services on a primary basis. In this case, the provisions of 
Resolution 229 (WRC-03) do not apply. 

5.454 Different categow of service: in Azerbaijan, Georgia, Mongolia, Uzbekistan, Kyrgyzstan, 
the Russian Federation, Tajikistan and Turkmenistan, the allocation of the band 5670-5725 MHz to the 
space research service is on aprimarybasis (see No. 5.33). 

5.455 Additional allocation: in Armenia, Azerbaijan, Belarus, Cuba, Georgia, Hungary, 
Kazakhstan, Latvia, Moldova, Mongolia, Uzbekistan, Kyrgyzstan, the Russian Federation, Tajikistan, 
Turkmenistan and Ukraine, the band 5670-5850 MHz is also allocated to the fixed service on a primary 
basis. 

* * * * *  

UNITED STATES (US) FOOTNOTES 

+ * * * *  

US50 In the band 5470-5650 MHz, the radiolocation service may be authorized for non-Federal 
Government use on the condition that harmful interference is not caused to the maritime radionavigation 
service or to the Federal Government radiolocation service. 
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US51 In the band 9300-9500 MHz, the radiolocation service may be authorized for nowFederal 
Government use on the condition that harmful interference is not caused to the Federal Government 
radiolocation service. 

US390 Federal Government stations in the space research service (active) operating in the band 
5350-5460 MHz shall not cause harmful interference to, nor claim protection from, Federal and 
non-Federal Government stations in the aeronautical radionavigation service nor Federal Government 
stations in the radiolocation service. 

* * * * *  

GOVERNMENT (G) FOOTNOTES 

* * * * *  

(3130 Federal Government stations in the radiolocation service operating in the band 5350-5470 
MHz, shall not cause harmful interference to, nor claim protection from, Federal stations in the 
aeronautical radionavigation service operating in accordance with ITU Radio Reeulation No. 5.449. 

GI31 Federal Government stations in the radiolocation service operating in the band 5470-5650 
MHz, with the exception of ground-based radars used for meteorological purposes operating in the band 
5600-5650 MHz, shall nor cause harmful interference to, nor claim protection from, Federal Government 
stations in the maritime radionavigation service. 

* * * * *  

PART 15 -RADIO FREQUENCY DEVICES 

3. The authority citation for part 15 continues to read as follows: 

AUTHORITY: 47 U.S.C. 154,302,303,304,307 and 544A. 

4. Section 15.37 is amended by adding paragraph (I), to read as follows: 

515.37 Trans i t in  proxsions for compliancewith fhe rules. 

***** 

(1) U-NII equipment operating in the 5.25-5.35 GHz band for which applications for certification 
are filed on or after [l year after publication of R&O in ET Docket'No. 03-122 in the Federal 
Register] shall comply with the DFS and TPC requirements specified in Section 15.407 of this part. 
U-NII equipment operating in the 5.25-5.35 GHz band that are imported or marketed [2 years after 
publication of R&O in ET Docket No. 03-122 in the Federal Register] shall comply with the DFS and 
TPC requirements in Section 15.407 of this part. 

***** 

5. Section 15.401 is amended as follows: 

515.401 Scope. 
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This subpart sets out the regulations for unlicensed National Information Infrastructure (U-NII) 
devices operating in the 5.15 - 5.35 GHz, 5.47 - 5.725 GHz and 5.725 - 5.825 GHz bands. 

***** 

6. Section 15.403 is revised to read as follows: 

815.403 Definitions. 

(a) Access Point fAP). A U-NII transceiver that operates either as a bridge in a peer-to-peer 
connection or as a connector between the wired and wireless segments of the network. 

(b) Available Channel. 
identified the presence of a radar. 

A radio channel on which a Channel Availability Check has not 

(c) Average Svmbol Envelooe Power. The average symbol envelope power is the average, taken 
over all symbols in the signaling alphabet, of the envelope power for each symbol. 

(d) Channel AvailabiliW Check. A check during which the U-NII device listens on a particular 
radio channel to identify whether there is a radar operating on that radio channel. 

(e) Channel Move Time. The time needed by a U-NII device to cease all transmissions on the 
current channel upon detection of a radar signal above the DFS detection threshold. 

(t) Digital modulation. The process by which the characteristics of a carrier wave are varied 
among a set of predetermined discrete values in accordance with a digital modulating function as 
specified in document ANSI C63.17-1998. 

(g) Dynamic Freauencv Selection (DFS) is a mechanism that dynamically detects signals from 
other systems and avoids co-channel operation with these systems, notably radar systems. 

(h) DFS Detection Threshold. The required detection level defined by detecting a received 
signal strength (RSS) that is greater than a threshold specified, within the U-NII device channel 
bandwidth. 

(i) Emission bandwidth. For purposes of this subpart the emgion  G d w i d t h  shall b e  
determined by measuring the width of the signal between two points, one below the carrier center 
frequency and one above the carrier center frequency, that are 26 dB down relative to the maximum level 
of the modulated carrier. Determination of the emissions bandwidth is based on the use of measurement 
instrumentation employing a peak detector function with an instrument resolution bandwidth 
approximately equal to 1 .O percent of the emission bandwidth of the device under measurement. 

(i) In-Service Monitoring A mechanism to check a channel in use by the U-NII device for the 
presence of a radar. 

(k) Non-Occupancy Period. The required period in which, once a channel has been recognized 
as containing a radar signal by a U-NII device, the channel will not be selected as an available channel. 

(I) Ooerating Channel. Once a U-NII device starts to operate on an Available Channel then that 
channel becomes the Operating Channel. 
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(m) Peak Power Spectral Density. The peak power spectral density is the maximum power 
spectral density, within the specified measurement bandwidth, within the U-NII device operating band. 

(n) Peak Transmit Power. The maximum transmit power as measured over an interval of time of 
at most 30iB (where B is the 26 dB emission bandwidth of the signal in hertz) or the transmission pulse 
duration of the device, whichever is less, under all conditions of modulation. The peak transmit power 
may be averaged across symbols over an interval of time equal to the transmission pulse duration of the 
device or over successive pulses. The averaging must include only time intervals during which the 
transmitter is operating at its maximum power and must not include any time intervals during which the 
transmitter is off or is transmitting at a reduced power level 

(0) Power SDectral Density. The power spectral density is the total energy output per unit 
bandwidth from a pulse or sequence of pulses for which the transmit power is at its peak or maximum 
level, divided by the total duration of the pulses. This total time does not include the time between pulses 
during which the transmit power is off or below its maximum level. 

(p) Pulse. A pulse is a continuous transmission of a sequence of modulation symbols, during 
which the average symbol envelope power is constant. 

(4) u. Radio Local Area Network. 

(r) Transmit Power. The total energy transmitted over a time interval of at most 30/B (where B 
is the 26 dB emission bandwidth of the signal in hertz) or the duration of the transmission pulse, 
whichever is less, divided by the interval duration. 

(s) Transmit Power Control (TPC). A feature that enables a U-NII device to dynamically switch 
between several transmission power levels in the data transmission process. 

(t) U-NII devices. Intentional radiators operating in the frequency bands 5.15 - 5.35 GHz and 
5.470 - 5.825 GHz that use wideband digital modulation techniques and provide a wide array of high data 
rate mobile and fixed communications for individuals, businesses, and institutions. 

7. Section 15.407 is amended by revising paragraphs (a)(2), by redesignating paragraphs 
(b)(3)-(7) as paragraphs (b)(4)-(8), by adding a new paragraph (b)(3), and by adding paragraph (h) to read 
as follows: 

515.407 General Technical Requirements. 

(a) Power limits: 

***** 

(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the peak transmit power over the 
frequency bands of operation shall not exceed the lesser of 250 m W  or 11 dBm + lolog B, where B is the 
26 dB emission bandwidth in megahertz. In addition, the peak power spectral density shall not exceed I I 
dBm in any 1 megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, 
both the peak transmit power and the peak power spectral density shall be reduced by the amount in dB 
that the directional gain of the antenna exceeds 6 dBi. 
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***** 

(b) Undesirable Emission Limits: 

***** 

(3) For transmitters operating in the 5.47-5.725 GHz band: all emissions outside of the 5.47- 
5.725 GHz band shall not exceed an EIRP of -27 dBm/MHz. 

***** 

(h) Transmit Power Control (TPC) and Dynamic Frequency Selection (DFS). 

( I )  Transmit power control (TPC). U-NII devices operating in the 5.25-5.35 GHz band and the 5.47- 
5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the capability to 
operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is not required for 
systems with an e.i.r.p. of less than 500 mW. 

(2) Radar Detection Function of Dynamic Frequency Selection (DFS). U-NII devices operating in 
the 5.25-5.35 GHz and 5.47-5.725 GFIz bands shall employ a DFS radar detection mechanism to detect 
the presence of radar systems and to avoid co-channel operation with radar systems. The minimum DFS 
detection threshold for devices with a maximum e.i.r.p. of 200 mW to 1 W is -64 dBm. For devices that 
operate with less than 200 mW e.i.r.p. the minimum detection threshold is -62 dBm. The detection 
threshold is the received power averaged over 1 microsecond referenced to a 0 dBi antenna. The DFS 
process shall be required to provide a uniform spreading of the loading over all the available channels. 

(i) Operational Modes. The DFS requirement applies to the following operational modes: 

(A) The requirement for channel availability check time applies in the master operational 
mode. 

(B) The requirement for channel move time applies in both the master and slave 
operational modes. 

(ii) Channel Availability Check Time. _A U-NII device shall check if there is a radar system 
already operating on the channel before it can initiate a transmission on a channel and when it has to 
move to a new channel. The U-NIl device may start using the channel if no radar signal with a power 
level greater than the interference threshold values listed above is detected within 60 seconds. 

(iii) Channel Move Time. After a radar’s presence is detected, all transmissions shall cease on 
the operating channel within IO seconds. Transmissions during this period shall consist of normal 
traffic for a maximum of 200 ms after detection of the radar signal. In addition, intermittent 
management and control signals can be sent during the remaining time to facilitate vacating the 
operating channel. 

(iv) Non-occupancy Period. A channel that has been flagged as containing a radar system, either 
by a channel availability check or in-service monitoring, is subject to a non-occupancy period of at 
least 30 minutes. The non-occupancy period starts at the time when the radar system is detected. 
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